The acetylcholinesterase inhibitors competitively inhibited an acetyl L-carnitine transport through the blood-brain barrier.
We investigated the interaction of acetylcholinesterase (AChE) inhibitors with acetyl-L-carnitine (ALCAR) transporter at the blood-brain barrier (BBB). ALCAR uptake by conditionally immortalized rat brain capillary endothelial cell lines (TR-BBB cells), as an in vitro model of BBB, were characterized by cellular uptake study using [(3)H]ALCAR. In vivo brain uptake of [(3)H]ALCAR was determined by brain uptake index after carotid artery injection in rats. In results, the transport properties for [(3)H]ALCAR by TR-BBB cell were consistent with those of ALCAR transport by the organic cation/carnitine transporter 2 (OCTN2). Also, OCTN2 was confirmed to be expressed in the cells. The uptake of [(3)H]ALCAR by TR-BBB cells was inhibited by AChE inhibitors such as donepezil, tacrine, galantamine and rivastigmine, which IC(50) values are 45.3, 74.0, 459 and 800 μM, respectively. Especially, donepezil and galantamine inhibited the uptake of [(3)H]ALCAR competitively, but tacrine and rivastigmine inhibited noncompetitively. Furthermore, [(3)H]ALCAR uptake by the rat brain was found to be significantly decreased by quinidine, donepezil and galantamine. Our results suggest that transport of AChE inhibitors such as donepezil and galantamine through the BBB is at least partly mediated by OCTN2 which is involved in transport of ALCAR.